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71*2] ^ <^^ofl ^-71 # 3zfl^^- ^A^Kr c}7il^; ^71 -^-71 # J^o} *g^£ <^^^- *flS>] 
*V M-^^j °} #7] ^7l# 71* #oj| ^*Rr #3]^; ^71 4M# 

^TTjlSf; -8-71 ^^^-#^1 tq-Ef ^-71 ^ JE^^ ^EOj^^^ ^4^H ^^Hfr ^-Tjll- i 

£ 5c 
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1020030019782 #^ <Qx}: 2004/2/9 

^{PATTERNING METHOD OF TRANSPARENT CONDUCTIVITY FILM AND THIN FILM TRANSISTOR SUBSTRATE 
FOR DISPLAY DEVICE USING THE SAME AND FABRICATING METHOD THEREOF} 

3813.5=. 

2-xr 5L lofl 5.^13 wVnV ^^1^ 7l 3£hg- I- I 4^ 3=1*1 # ^£ 

£ 3a tfl*l £ 3cfe 3E. 2°\] m-nv e^I^ 7}^ *fl2: « 0 V«j,g- 0.5. c 

-£ 4a ^H*] 3E. 4b^r £ ^"^^ 41^1 <^H1 ^ 3rflE^ ^-g; o.^. 

iAl*l 

-£ 5a £ 5c l^^l Cf^- 14^ *=tg i^nvo) yj-rt^ 

3E 6£r c^ofl 4=- «VuV E^J 7 |A^ 71^-4- O.^. £Altl 

.£ 7^ £ 6°ii av^v H^a^i^Ei 71^ n-ir*] ^ m-nr*i# tq-e)- 

£Al*l ^JE. 
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1020030019782 #^ <Qt.}: 2004/2/9 

£ 8a ?3 £ 8b^ £ ^a] oflofl nj-^. ^ H^l^Ei 7)#<>) afla^ ^ afll 

£ 9a ^ 51 9dfe £ c^lcHl of^ HVnv je^^ 7}$:9\ & *ll2 

JE 10a ^ £ lObxr Hk v ^ ^Hl 4€- ^ H^l^Ei aflS^ ^ *fl3 

S. 11a ^ IE. llb^r £ "s^l W-^ ^ v B<a*]iEl 7]%£[ ^ 

£ 12a ^ £ 12bTr ^r^^l ^U] ^ ^ B€*1^H 7l^£] aflS ^ 

£ 13a tfl^l £ 13d^r £ *fl2 ofloj] rcf=. hVo| e^*]^ y^o] tg-ig 

£ 14£r »]3 ^A] of|of] 4= HVDl. H^fl^l^Ei 7] ^ £^1^1- 3gig.£. 

£ 15^ £ 14<>fl S^s] B^^l^Ei 71^^- IV- IV'^d S3 V-V n}e}- 

£ 16a tfl^l ;£ 16c^ ^"^^ m °JM 4€- ^ H^l^ 7]^^] «Vrt 

# *fl3 ^^^1- ^ <Mz|. ^tg*>7l ^S-l-. 

£ 17a Ml^l £ 17d^ ^fl4 cflofl rcf^. «vm- h^^I^b] 71^ 

£ 18^ ^- ^15 ^A] of|<>f) CCj-S. «VnV E^J^^E^ 7 ] ^ £A j ^j. Hj^^^ 
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1020030019782 #^ H*}: 2004/2/9 

.£ 19£ £ 18<*H 5*1 € W H^l^l^Ei VI-VT-id ^ Vtt-VH' nj-ej- 

5*1 1!: ^5. 

£ 20a vfl^l 5 20d^ *ll5 *H oj|6j| yj-nv e^^e-] ^fls « 0 v^ 

^ *fl3 H-ia. ^4 5#^ ^3 ^z}- ^ ^^§>7l #^5^-. 

£ 21a ifl*l £ 21e^r -g- oflofl rc}-^ e^l^El 71^3] ^ 

2, 102, 202, 302 : TlM^ ^.o] 4> 104> 2 04, 304 : 3Mb] 

6, 106, 206, 306 : ^ H^l^Ei 8 : TlHH ^ 

10, 110, 210, 310 : 12, 112, 212, 312 : ^ 

14, 154, 254, 354 : 

16, 24, 30, 38, 162, 164, 262, 264, 362, 364 : 

18, 118, 218, 318 : Sfdb ^ 

20, 120, 220, 320 : imeM tH^eI 

22, 122, 222, 322 : ^S.el*l ^ ^ 

26, 126, 226, 326 : TlMH sfl^w- 

28, 128, 228, 328 : TlMm sflJ= *>^- ^ 

32, 132, 232, 332 : 7\]o]E. sflJE. ^ ^ 

34, 134, 234, 334 : cflo]E^ 

36, 136, 236, 336 : cflojE^ sfljEL ^ 
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40, 140, 240, 340 : sflS. ^ 

42, 52, 150, 250, 350 : 44, 152, 252, 352 : TlMB ^<£^ 

48, 156, 256, 356 : Sl^ 50, 274 : 

54 : ^-71^ 56, 358 : -fM^ 

58, 166, 266, 366 : ^ 

60, 166B, 266B, 366B : ¥^ 

62, 166A, 266A, 266A : ^ 

64, 160A, 160B, 160, 180, 280, 380 : sflTg 
158, 258 : -fM ii^ 272, 372 : -?-7l 

66, 182, 282, 382 : 

«<HH ^ ^oji^. 
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1020030019782 #^ ^7}: 2004/2/9 

<48> sflV^ ^S. tfl^fe M|nV 7] % ^ ^ ^ 71^, *f- 7]% A}ojofl 

^ 5)^ 3*l*Kr ^°}*]^, ZL -t^ofl ^fl^^l <3fl^* ^W1*VC}. 

<49> «VnV H^l^Ei 7fl o] E E^O]S. ^ ^ 0 ] £)-<?]#4, ^ ^1 °1 B C-fl o] 

Ej.o]§fi] JH^pj-cf ^<^) «VnV 1=31*1 ^5*, OW^^ #<H^L «VuV 

B^l^M ^ ^ ZL# £H 5.31^ tiU^^-S ^^4. TllojH Hfol-t 

<so> ^ ^Ei 7l#£- ^€ W €^#4, ^e-i ^£ ^ <^ 

# *M>« ^tt "flH^fil-, "^^l^l 7)§ *^*Hr ^ 

<5i> ^^'sfl^^r B^l^E-i 71^ z^e). ^ aflaJ-SH ^ ^ 

<52> oje^ 4] 3 sfl^ofl^ HVni- e^^I^ 7]^ «KE*fl o>^-^ c^o} 

^3 ^* IAS. z\]2i -g-^o] 4^>c^ ofl^ sfl^ ^2: #7} ^o, ^o] 

o] 51 ZL °1* n^\7] «| D -| B€*1^1 71^ c>^3 ^ 

#^*>J1 9X^. *>M"^ "fiH *^o] HVnj- ^21- ^ ( Afl^ ^ ; ^S.e)^ZL2fl3l 
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1020030019782 %^ Qx}: 2004/2/9 

*>M-^ ^-g- #*] 4 cn^sjji oicf. 

<53> £ l^. 4 ^fl^tb ^ S^^l^Ei ^11- #<>| JEAj^V ^Tg^olJl, 

£ 2^ J£ l°fl 5=>M€ wVnl- E^iEl 7l^r-g- I -I TC±Z} ^S}^ ^X\^V 

<54> £ 1 ^ £ 2°ll J£Al^ WVHV H^^l^Ei 7l^ T5p^ 7l^;(42) $H Til *1 H. ^0^^(44) 

o. A>oH1 - j7 s^^^l TflolH 5l-ol(2) ^ e><y(4)sf, ZL JH^n>cf 

HVpi- 1^^(6)21.^ ^ jh^> 72s p}^ ^ cg^ofl ^ ^^-(18)* ^til^. 

HSlJl, MVnV E^^l^Ei 7l^ s)-^ ^(18)*}- ^ A] °] H h]- < ?1(2)^ ^ 
mel^l 7fl5flAlEi(20)s]-, Tflojs &t-^l(2)o]l Tfl ^ sfl JEL ^-(26)^-, cfl o] eKK4)°fl 

c-HojEi ^^(34)« ^-wltbt}. 

<55> al-nv ^^1^(6)^ ^oje 2}<?1(2H1 ^^xr ^ <0jro)l -§-^H ^ ^KlU) 

^^^1^ 2}-^ ^1JL7> 3^ ^^-(18)ofl -ft-*] ^ ^ ^j-cf. o]S- H|uV 

^)^Ei(6)^ Tfloje ^^(2)^1 Tfloj^ ^^"(8)^, CflolE^ 5fo]( 4 )o]l ^ 3^ 

(10)2f, Sj-i ^^(16)^1 JE.5flo] ^^-(12)3)-, TflolH ^^(8)3f f^^U ±^ ^ 

(10)^- #^-(12) *}°]°\) ^*Rr «-^(14)^§- ^l^t}. 

<56> ol^^l + ^(10) ^ -Beflo] ^^"(12)21- ^^Sl^^ ±+ ^(lO)^ ^Eflo] ^ 

(12) Afojoj i^-§>^ «-^a (14) o. e).o]( 4)( cflolE^ ^ ^^-(36), i 

SEl^l ^^-(22)2j-£ ^^£l7fl ^^=1^. o]z\$. %^^(i4) o^o])^ cflolEi e)-<y(4), ^ 
^-(10) ^ ^Bfl«y ^(12), cflolEi 5fl^ ^>«- ^^-(36), ^£&1*1 #^-(22)21- ^.si ^ 
SL°] ^##(48)^1 c-1 ^^^t^. 
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1020030019782 <|J7}: 2004/2/9 

<57> Q± ^^. (18) o. ^.s^- (50) o. ^g.^ 7i^*(16)-|: MVsj- H€^l^(6)^ 

^Bfl^l ^^"(12)54 Sfi ^(18)-g: ^*J€ Q± -^l^ofl S]Sfl £^1^1 ^ 

%QSLsL^B] ^(18)-§- 3-fr«H ^ S.O.S ^A)7}7]} 

<58> iS^^l 7B5flAlBi(20)^ ^ TllolH &1- < ?I(2)3|- I zl 7]] o] e £^(2)21- t11°1B 

(44), «^#(14) ^ 3 ##(48)* ^}°H ^Jl f^j^ ^S&M #JjL ^(22)4, =L 

W ^^"(22)4 i±J:°K50)4 A>o]ofl J=j7 #^^4 o>^-e| n. iLJL^(50)°fl ^€ 
7fl2 £i»#(24)* 3^r€ ^^-(22)^.5. ^^cf. o)^ ise)^ 7flaflAlEl 

(20)rr S^i #^-(18 H ^r*i€ s)-^- A]Ji7> Sj-i ^1J17> nfl^l <£^-2.5. **1 

<59> Tfl ©IB e^-o](2)^ TflolH 2flc«-(26)l- -f^ TflojE t=5H*K:£*l*W &*)£}• 3^r€ 

cf. 711 olB 3)1^(26)^ TflolH e><?l(2)o.S.Y^ ^J^tt ?ll o m ^(28) -4, 7)HB 

^^nv (44) ^ ^^(50)0. ^13 ^#(30)* *^fl TIME # ^-(28)41 3^ 

711 olB JflS. A o >J r #^-(32)°.S ^^cf. 

<60> cflolE-1 &>o](4)^ C-flolEl 3Zfl = -« (34)# -f^ tiHEi =El-ol^(£Al«r>^ g*)«q. 4^ 

(50)* ^f-*]-fe ^14 ?i^*(38)* **fl r*ME) 3fl^(36)^ 34*^ cflol^ sflJEl ^ ^(40) 

<61> ols^l ^ o. avnl- E 7]^ ^flS t^* 4^3. ^* °1*SV^ # 

4*1 ^ 3E. 3a tfl*l £ 3<H £^1^ wj-a). ^-cf. 
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1020030019782 #^ Qx}: 2004/2/9 

<62> £ 3a* n>^3 ^-§r °l-g-*H *h¥-7l^:(42) A <M1 TlHB eKl(2), Til 

<63> ^Jf 71^(42) ^3]Ei^ «^ **fl >IMH 

sflEi^JlJL*) 711 °1H 5^1(2), TflolB ^(8), 711 °1H *«.!= ^ ^(28)* 
<64> £ 3b» TflolH ^ sM-i-ol 71^(42) ^Hl TIME ^0^(44) 

^1 JES^. ZLSlJl A]2 ^-fr ol^-^>o^ 7)1 olE ^o^nV(44) <%6\] %^#(14) ^ 0_n1 

^##(48)* 3E^Rr *KE*fl sfl€^-; 6^(4), #^-(10), H.efl<y ^(12), cfl 

olEi 3zfl^. <5>Jf ^^-(36), ^J5L2^1 ^(22)-§- i^*Rr ^i/JELEflol ^ 2fl^i#ol ^j-^o. 

<65> tHoIe ^ 3fl ^s-ol *}*L 7l^;(42) ^ 0 M1 PEC VD, ^ ^ 

^ y o^# -f-Sfl 711 olH ^^(44), «1^^ n+ «1^^ ZLE]J1 ^^/JE. 

sfl^l ^-##°1 $^>^^ ^7lA^ ; TllolH ^^^.(44)^ ^S-cr ^ ^Je^ 

(SiOx) H~ ^ ^el^(SiNx) f-s} ^-71 ^oi#^oi oi^-^cf. ^i/j=efl<y ^o_^ # 
^w^(Mo), ElE}-^, -i-sm^ ^(Mo alloy) ^-°1 ol-g-^cf. 

<66> o)o]Aj t ±^/^Z])o] ^ofl ^12 D[A 3f ol^-^v iS^ZLefls) ^-^o.^ 5LS31 

*1^H Sim* ^^*>7H ^Cf. ol ^ 2 d |a 3S h uVoV E^j^iEio] Sfl^-Sfofl 5l^ ^ 

41^ of^^l- oj-g-^o.^ itSzll^liB sfl^ol cf=. ^^/jElefl 
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1020030019782 <QA- 2004/2/9 

^.2.5.*] t-]]o]E| ^^(4), ±^ ^(10), =L ±^ ^^-(10)2}- ^fls^ ^^"(12), ^ 

SEl^l ^^(22)^; if-*Kr ii/£Bfl?l ^ ^t^l ^^tf. 

<68> zl 4^, IMefl^liB AQ^r o.S. n+ 

-g-^H SflB^^O.^.^ _2.nl ^^^(48)J2f ^#(14)o] 

<69> ZL^JL, ofl>a (Ashing) ^2-3. *fl^<*IM ^3 ^ ^o]^- i £s |^]ae 

^ £^ -A]zj- ^ o.S. i^/cefloi =4? sfl^ ^ ^.bi ^##(48)°1 

^z^cf. olofl ^^«-o^ %^(14)ol i^#£H ^^-(10)4 ^efl^l #^(i2)o] 

<?o> oj^Ai, ae^ ^ o_S. 4ii/=efl<?l 4^^- $H 91^ ££E|^|iH sflEjoj ^ 

<7i> £ 3c 1- ^i/=efl<y ^-4* 3fl^l-ol t1)o1e ^^ov ( 4 4) *fl3 

3 °l-§-*H ^11 *i]4 ^«(16, 24, 30, 38)^- li:§:^(50)°l 

<72> a^]^ ^ > ^/c^o] =4* 3lfl^s.ol T^jolH ;g<£nl-(44) ^ pECVD ^o] # 

3- 11^^(50)^1 ^ ^^^i, ^-^^-(50)ol *fl3 4i3f oj-g-^V 

^ZLEflsz) aiz]- ^0.5. sflE^^ o.^^ vfl^l ^]4 1-^(16, 24, 30, 38)°1 ^ 

^^tf. *IU ^*(16)£- iLJl ^(50)* ^-§-*H H.5fl<y ^^-(12)0] h^%S]A} ^^^JI, ^12 
?1^#(24)£: ^^^(50)1- ^-f-£}<*| ^£E)^ #j=l ^^- (2 2)ol i- Tfl ^^cf. *fl3 ^ 
l-(30)£- iLJLSV(50) ^ ^ojE ^^01.(44)^ j\]6\-& = ^^-( 2 8)o] 2^#£]7ll 
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1020030019782 %;% 2004/2/9 

^^€4. *IH ?i^»(38)^ iLJl^(50)* *\)°}*\ BflJE. ^ #^(36W ±%$\t)} 

<73> ^^(50)^1 ^i\M.S.^ Tiloje ^^^(44)4 ^-o. «. 7l ^ t|om- o.^^ 7 ]. *}.o_ 

o>31i(acryl)7fl -f}-7l BCB iE^r PFCB -f-^ ^ -fi- 7 ] ^^o) o]-%-Qz±. 

<74> £ 3d* *fl4 4i3 ^-^^r °l-g-*H J±:5:*K50) ^H] ^(18), TlMH 

sflJEL ^ #^-(32), cflo]E] iflH. ^ ^(40)* S^Hr ^ 3fl^#ol <§^^cf. 

<75> Jii^-(50) A oH] :£3t)E^ f-*l ^-ig S^SVol ol^A-^ ^4 n> 

^(18), 711 o]H *Bi= ^(32), sflJEL ^ ^^-(40)* 3E#*^ ^ ^ 

€#°1 ^€4. ^ *l^(18)£r afll ^-£(16)-§- **fl ^eflSLl ^(12)4 ^l^o.^. ^ 
^ji, ^2 ^ej«-(24)* -f-Sfl TllolH B^^l(2)4 ^^s]^ ^£el*l #Jf ^^"(22)34 # 

713 o.S 711 o)e 4^ ^ ^(32)^r *113 ^<=»*(30)# #«fl TflolH sflS. 

^(28)4 ^7l^o.S ^^4. SflJEL ^-w. ^^-(40)^- *«4 3^£(38)£- *Sfl 

E-l *fJf ^(36)^- #7)^0.3. c^7l>H, ^ S^^^l ^fllLig.^ ^ 

Indium Tin Oxide : ITO)^ ^ ^#(Tin Oxide : TO) 5E^ Q }<& 
(Indium Zinc Oxide : IZ0) ^1 °l-§-^4. 

<76> o}3). £0] ^Eflo^ yVnl- E^U]^ 7)# ^ 4^3. ^-g- ^-g-^ilS. 
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#^ 2004/2/9 



<77> 44>H, v}^=L ^ <&o) 3=x$ JE^nJvg- # nfl ^ o. S ^ ^ fl^ 

<78> £ igj-^o] JZ.^ ^ JfLcg Tj^Sj- ^Ol^. jirf 37 )1 ^ ^ H^i^4 # 

<79> ^ cf^. s.^^- ^-7] ^ sflEi^ wj-^^r *lli»§H ^ H^^l^ei 

^ g *)--§-] 

<80> Aj- 7l ^.^o. ^^ 7l <3Z\*\ t ^A] oflofl Of^ i^BV^ sflE^ 

°7ll- 7l4# 4^Rr ^14: ^7l ^-71 # 7}#2) ±7$ $-7)^r sfl^ *Rr # 

^14; ^7l -fi-71 # ifl^ol afl^ 4*1*1 cgcrfo) ^. 7 ] n. 7 -| # 7 ]^. ^ 

^ti#^§: *8^*Rr #314; ^oM -fr7l# Ji4 ^- 7 ] ^ofl^ol t§^^ ^-71 # 71^ 4H1 

*l ^s^l 4€- -f-^ £#4* ^^Rr #314; #7l Tl^sf-ir^l 44 -SM ^ 5l*i4 
.g. *14*M sflBl^sRf ^Tfll- i^-sRr 3^ tVef. 
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1020030019782 #3 ^^>: 2004/2/9 

<8i> # 7 ] ^^2). #nflf^g- Ni Cu> In> Sn> Mo> Tn> w> Cr, Hf ^ °1 

<82> # 7 ] #*fl§^ ^-#^^#01 ^^7)1 ^€ ^- 

<83> # 7 } o. 7]# ^^5>^ ^-^^ #71 71^ #ofl #71 -fM^-g: ^ ^Tfl 

Sf; 3L£S]^Efl5| ^-2-5. iS^l^H. Sfl^-i- ol-g-*V Alz)- ^ 0.5L #71 -e-71^ 

* sflE^S}^ #711-1- S#*Rr ^JlS *M}. 

<84> #71 ^S}- #nfl^ <8#S>^- #7)1^ #7l -$-7l# 5flH ^ ofl #7] iSefl^B 3fl ^ 

°1 ^£ ^71 7l^r #ofl ^33* ^nflf^g- *1#3 o.5L *S^Rr #312}-; #71 ££e|7liE 

<85> w^ofl 4a S ^l ^7>-§- E^j^ 7 ] ^ 7^] 0]]= ?}o)2)-; #7l Tfl ©1 E B}-*] 

321- TiM^ ^^nV^. A >o]o11 J57^><^ 5)-^ °J # ^*}^r V^}o]^\ ^o]^; #7l 7fl °1 j= 

^ C-flolE^ 2}-#°l JI^l-JjLolj al-nV E^^]^ E ^ ; # 7 ] 3^ ^ <^ -g- ^1*1- #7l 711 

°lH &><y ^ 711 °1^ ^ B^l^l" iLJ:^; A oM ^ °J^°ll 

2}- #nfl^o!}-; #7l ^"^H ^"71 JiLJi 1 ^ 7j ^# O^tc) # 7 ] «]-nV E^^E-) 

Sj- sl-i #^g- ^l^Rr 53^ ^ O-S. ^Vcf. 

<86> # 7 ] JiJrnV^ o. 7 ] ^<gnV ) o 7 j ^ ^ _ c j ^ Jf 7 l/0- 7 l ^<gnl- # ^ ^ ^u}- 

<87> «V^^ # 7 ] ^olH 5}^1^ #^5. ol^o|^l TjlolE a|c ^uZj-; # 7 1 l± 

i D 4 ^ ^1°1S ^^^"-i- ^-f-*>^ ^"71 TflolB 3fl= ic#Al7l^ # 7 1 
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1020030019782 ^^ 2004/2/9 

4 -g-^ o] -c^^] j7 av 7 i sg^^ ^.«q a o v 71 c-floiE^ 341= *>■¥- #^-4 

<89> ^-71 £3 3* #nflf^g- N j _ Cu> Mq> ^ ^ Q. f Hf ^ ^c^ £ Cv| ^ 

^ *H-4 ^-^^^-i-ol ^ #7)1 «.a> € ^ ^io S ^rf. 

<90> ^ofl rcj-S S A] i*}-§- Wj-nV E^U]^ 71^4 7^ #6fl 7fl o] E e|. 

$^*Hr ^rTflsf; ^>7l tIM^ E><y# £^ TflolH ^<3^-, <2K£31# ^ ^ 

f^Rr ^711^; #71 «V£^1# * ^i/=ell<?l fAjoJ ^Z^o} A o V 7 ] Tflo] 

H eK14 JH^>^ cflolE-1 El-ol, zl c-ll o] e] efoija}- n ^4 tfl^> 

^ ^4, A Q V 7 ] £^2. ^ t^jo] ^q- a}o]o] *§S§*\JL <#7] t\]o]B\ E}o} 

* "4=^ ^ ^T^lSl-; ^7l E}ol , C-llojE^ 5j-o] , c e flo] 

^-8: J±Jl ^*Rr ^-711^; -8-71 Jii^-oi tg^^ cg^^. q.^^ 

^^5}" #*fl#* ^*H=7 ^-Tfl^; ^- 7 ] ^^5). ^ B flf ^a-ofl #7] 12^4 T^^ll- ol^ji # 
7) =Bll°] ^^-4 ^^Sl 3^ ^7)]1- i^^m ^* ^^-S. tbCf. 

<91> ^-7] JtiJrnKg- ^^}^ ^7) M_3L^ #7] 7]® ^°\) O.S ^> 

7114; i£^^^L2fl4 ^-^o.S ^€ iSell^l^H sflei^- ol-g-^j- ^zj- ^-^0.5. ^7l ^.^ 
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^€ 7l^r tfofl ^-71 ^3}- #nfl^ 0.3. ^^Rr ^7?}sf ; #7l IS^liB 

<93> ^1-71 £3^- #nflf-£- tfll^ Ni, Cu, In, Sn, Mo, Tn, W, Cr, Hf # ^ 

^ *>m-^ ^-^7>i-c] ^#7ii gsm ^ o_s tw. 

<95> AJ-7] ^ c^ji, ^-7l## i^Rr I2 D 4 SHHfe «1^^ ^^*> 

^1^-; «l^^-§- ofl^H* °l-g-*H Aj- 7l ^jrnV <^o} ul^^ ^-^ S^-g- ^^^05. Alz^f 

#^l-7l^ fl^^g- ^*Rr ^sq-; ^7l 5}-^ x}^]- ^ o] ao]^^ ^-71 ^Hfl^g- 

<97> z E i£ i M. ^ o. ^v 7l ^olB ^6\] dlolE-1 ^ ol^C^^] cflolE^ 

sflJEL ^ &^-%r ^*Kr #7l #-f-*M ^7l C-flolE^ sfijEL ^ 

^^*}^ ^"711^; <#7] $\-± xi^-sf ol^^^l^7 ^-71 
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f-*fl #71 t\)o}^\ sfljE. ^^-4 Dllo)Ei ^^Hfr ^7>S i^" 

<98> 4>7l ^ ^- M^S} ^s. s.^ «j oj^s-o. ^ja -g^o. ^ t^o] 

§V ^A] oflofl cfl§V ^.2. ^^§>7ll =e]x47fl € ^°14. 

<99> o]^> 5 ^-tg^ c^^g- je 4a ^x] £ 21e# ^l^Tll -M^*} 

<ioo> £ 4a tfl^l s 4c tt ^3 ^1 oflofl 4s. J=tg s^nj-cq 3j| E ^ Hj.^^. #313-2-^- 

<101> £. 4a# ^S^, 7l^;(52) tfofl Jf-7]^(54)o] tg^SjjI, ZL ^71^(54) 3} ^ ^ 

«H -fr7l^(56)^ -fr7l°H56)£r ^-71^(54) $H -B-71 l-^-g- ^ cf^- 

^3 °l-g-^M JflBl^^-O-S.^ ^€4. ^31, -fr7Hq-(56)°l ^€ ^-71^(54) 

<M ^ £^i^-(58)ol ^^q-. 
<102> s.^ , 7l^r(52)# ^ 180£ ojA^o.^ 7><I s^a] J=rg 5i*i5K58)^- ^*Hr 3* -£ 

4b^l 5^1 € ti}<2}- £oj £^^-(58)^ -8-71^1(56) $H <8>8€ a]^^ ^ £^aj-(60)^, 

■¥■71 ^-(54) $H -f"^ £^^-(62)^.5. °l£r aVnVo] ^o\) ^ *} 

^ SE^ ^^gS. ^^Rr ^-i: °l-g-*3r ^AS, ^7l5V(54)2f -8-71^ 

(56) ^ £^^"(58)^ S^ol cf#o.^ ol^crj ^^^o] ^-e}-xl7l nfl^ojcj-. 

<103> *>^ > IfLtg £^DV(5 8 )^. aV^o^-* E| 180-E^ 7^ ^£^1^ ti]^^^ f§ 

^*>J1, Zi ol^V^ ^oflA^ ^^3. ^^>7ll ^Cf. £tK 71^; ^£7> ^^^S. ^#*> 

^-f^lS ¥^ £^(58)^ 7l^sl T^ofl n}&}- t)]^^( S ^ 
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^-(58)-8r wl^^S. ^^>7fl o]^ ^. 7 i^-(54)o. Al^(Seed) ^^^1 

(Seed) y o v *fl*Rr ^i(H)7]* ^-cfl^ 0.5. ^-B-*>Jl ^^-ofl ^ ^ £^(58) 

^ ^^^ol ^71 ttfl^oluf. 

£E*h ^ £^^"(58)^ -^-71^(56) $H ^-f°H5L ^Hl 4^ ^ 

3^ ^^Ml ^4. ¥^ £^^"(58)^- -^-71^(56) -r] ^1 A i ^ 500A o]§>o] - 

7?\}77\^ al^^s ^^-*>ZL, Zl 500A -77fla. E ^ ^^5. ^#*>7fl ^t|-. olofl 

-f-^ £€^(58)^ -B-7l^(56) $H>H #7fl ^7] ^*lH^r ^ 500 A °}*\ 

S^^l ^sj-g-ir ih*|*>^ ^ 
5^^(58)°-$. l££r ^ Indium Tin Oxide : IT0HM- ^r'A ^IrCTin 

Oxide : TO) IEtt o}<2 Indium Zinc Oxide : IZ0), Sn0 2 °l-§-€tK 

(Oxalic Acid; C 2 H 2 0 4 )-a: 71^-o.S. <5>tt wl^^-§- ^^H# ^ aiz| ^o.^. -f^l^ 

(56) ^s] t3]^^ £^i^(60)# ^zJ-sfl^jL, -?-7lHV(54) £ 

^(62)£r ^°}$Xt)) *Vcf. o]^ til 

95-19 



1020030019782 ^^ 2004/2/9 

^^-8- oMBofl tfl»H ^ 51^4(60)4 ^ £.*I4(62)4 ^3. cf^- 44 

4« 7}^lH &4 nfl^-olcf. ofll- s-^ 10% °144 ~ o_ ^-Aj-oflAi ^*<H 44 ^ 

till- ^ $^4, s.^ sl^^t 3% ~ 5%-§- ^-fr4-Tr ofl^E<Hl cfl^H 43^ ¥ 

^ JE*I4(60)4 -f-^ _E*I4(62)£r 34^ 4 lOyfl oj^o] Alz^- ^£ ^o]^- ^711 21 

4. 

<107> ol^*V H]^^ ofl^Eofl o^fl o_ 7 lul.( 56 ) ^ ^ -£*14(60)£- 5.^ 444^. 

3. Jf44(54) 4*11 44 ol- J=tg 51*14(62)^ ■£ 4c6)1 ^ o. 7] ^ 

(56)4 &%®°] °l-f-7Hl ^4. 

<108> ig^ofl n}^ ^ E^J^ *I14^ 4^-& -^44(54) 4°fl ^4^ 

^ £#4(62)4 #^444 4^4 ^o] #nfll- ol-g-*V4. 

<109> S. 5al- &^}#, 71^(52) 4"4 ^4 ^44(54)4 s.^ <g<*)ofl ^. 7 i^ (56 )ol ^ 

€4. 4 -ff44(56)£r -fr4 #^.g- 4^ #4*> 4# H&]^Z15fl4 ^O.^ ^4 II 

44^^ sfl€(64)^- 4ias o]-g-*)- aiz]- ^ o.s 3)1444-°-S4 <§^44. ZL^JL, $-7) 
4(56) 4°fl Hefl^l^e 2)]^(64)ol ^-oj-oi^ 4444 ^nfl^(66)ol 4<33 0.3. ^ 

^44. ^44 #*fl#(66).°^b Ni, Cu, In, Sn, Mo, Tn, W, Cr, Hf ^-4 ^ 4<g^ 
^(Refractory Metal )°1 ol-g-^cf. o]ei^ ^3j3j- ^^(66)4 #4? 44#^ ^-^j ^ 

34 ^ o^ofl ^444 JjLig r^nVo} ^^sj-S. ^Al7l7l 4 *V «j ^34 4°lH» 4l"7ti 

€4. 

<no> n 4-S- , £ 5b4 £44 44 ISefl^AE 44(64)ol ^ 

£H(Lift-off) ^^Sls. *1]444. °1 H44^B 3xfl^(64)4 ^1 =l 44 ^4 
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<m> o]6\X\ t s. 5c ofl £Al^ uj-sq- ^-o] 0.71^(56)4, #*tifK66H ^7l^ 

(54) ^ £^sV(58)ol o] 71^(52)^- 1005. o^o.^. 7><t 

3=v$ £^51(53)0. ^aVAl^jO S ^) IjLtg £ ^^- (58) ol o. 7l nl- (56) c^ofl i§ ^ «] ^ ^ 

51 60)4, ^-71^(54) ^-ofl i%a£Q j=tg 5L^(62)SL3, <*\7)*], ^7) 

^(54) SHfe #°ti^(66H 5a#°fl ^ £^^-(62)31 

^ ^ o. «fl.^ l7l ) ^ olofl uj-e]-, Jf7l*V(54) ^^5]^ ^ £^ev(62)^ ^ 

(58)^1 71^(52)3] 7><1 of 180^^1 01 100£ $s_y\x] ^f- ^ ^Tfl 

£4. 

<112> -%*HiKOxalic Acid; C 2 H 2 0 4 )^: 71^-o.S t}^ «l^^-g- ofl^Hl- °l-§-*H *f-*$ 

£^^-(58)-i- ^bm^ o.^ Aiz|^s.M) £ 5c 4 £0] J=tg S.^(62)^t ^J) ^4. 

°1 £3s|- #*fl^(66H ^*fl £3^-514 ^o>^] -7lBV(54) #2] £33 ^ 

(62)^, 0-71^(56) Ul^^ -f-^ £^nV (60) ^. ^jjL 3. Alz|til ^°lt 7H711 ^4. o] 

ofl r^S]-, J=t£ ^^51.(62)^ ^Aj-OJo] til^^ £ ^nT. (60 )oV^. 0>^^0. S ^7^ 

^ SiTfl £4. 

<113> ^-o] ( ^. M^ofl n}^ ^.tg £^nj-o^ 3(]E^ « 0 V^ -f-^ JSL^^M: -B"7l 

^ «13£5., ^7lB> 3HH^ £33^. ^SMl t^-S^l «133 °l-§-*}<*| -fMBj- 

5flE^ « 0 V^^ ^s}- #nfl^-g- ^fl-g-^H £^1^ ^ 
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-r SlTll 5jcf. ^1- -g;^, ^o]S. 47fl<^ n>^a. ^^^r ^gJlS *Rr S^l ^1^1 

aVnV B^*l^&) ^*<HH *}^*V J=Ltg £^5}-oj Aj eH 3 ^ ^ o. o} -g-^ ^ 

<115> £ 6£r ^"<& ^ ^ ^o] a]-g-5l ^- ^rgo] a]) oil 4^ ^ B 

<116> £ 6 ^ S. 7«fl aVoV H^^liE^ *>-f- 7l^r(150) 7l]olH ^<a^ v 

(152)-g: A>oloil =j7 JE^I-^I-Tll TflolB 5]-<?l(102) ^ ^He^ E}-<y(104)4, ^ 51*1-^} 

A ^€ ^SV- B^^^EKlOe)^, H jil*> ^2:^ D>5^£i 5^ ^o^oll 3^ ^1^" 

(118)^8: =L£\5L, «^ H^^l^Ei 71^-g: €^(118)4 

^^(122)4 TllolB ^<y(102)^ f^-^ofl i£el^l 7]] sflAl £1(120)4, 71H;e 4 

°l(102)°fl ^sl^ TllolH sfljE. -^(126)4, cflolEi eq-ol(i04)ofl ^4^r dH^i 3fl = ^-(l34) 

<117> Mj-nV B ^1^(106)^ 711 °1 B 5^(102)^1 ^S|^r ^1 ^IS^l -§-^>^ Cfl ol E-| Ej- 

^(104)^1 ^Sl^ 2)-^ AJS71- ^ ^^(118)^1 f^SH -B-^SlTfl o]l- ^5r>^ t HV 
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nv B^4^4(106)^r 7flolH 40} (102 HI if-^l 711 olB. ^4, D-flolE^ 4£l (104)4 3^r€ 
±^ ^(110)4, ±^ #^-(110)4 ^^>7ll 4*1*}^ ^ #^-(118)4 ^4 t= e flO] ^ 
(112)4, 4^(102)4 f^4^ TIME *i<24(152) 4°fl ±i *}^-(110)4 = ^ 

^-(112)4 ^^slTll ^4°1 ^(114)^ ^*Kr #^^(154)^: ^4t!:4. 

<ii8> 21th #^(154)£- tflolE-] 4^(104), cflolEl sflu ^ ^(136), HBlJI, 

A o VJ f *d^(122)4 ^^^711 ^44. 44t3r %^#(154) $Hfe ^(110), =^<?1 

#^-(112), cflolEi 4^1(104), cflolE-1 sfliEL t}^- ^(136), ZL^JL i£44 ^ 4^(122) 
4 .2.4 4*1 -2-4 ^##(156)°1 4 ^*4. 

<ii9> #^-(118)£: «vnT- b^4^4 (106)4 ^.efl^l *i^-(112)4 ^44. 

^ ^^-(118)^ B.z])°± #^-(112)4 ##^f4 ^^>7fl 44. o] sj.^ ^ 

(118)4 ^)9l ^(112)4 ^ ^^-g: #7}444 44°3 ^sfl^l #^"(112)4 

^ £ ^Efll- 44. 4±h ^(118)£r ^44 Sfii ^^oll 4 Sfl £ 

444 ^ V 4 ^4 7l4&6(| ^.g. ^^.4 ^441" ^-^Al7l7ll 44. O] ^^xHl 

4*fl 44 B314^ 444 5&4 3gEi 7}#o]) 444"b <*^o) ol^ofl o^fl 

711 44 £444 ^O.S«-El ^ 4^(118)^ ^44^r ^ ^4 €4 7l 

4 ^^-Al^lTll 44. 

<120> iSElxl 7fl ^44(120)^ 4# 7l]olB 4^1(102)4, ^- TflolH 44(102)4 44^ ^ 

<2 4(152), *^#(154) ^ .2.4 ^^( 156 )o. a}-o]o]] -lji ^44 5)-^ 44(118)4 

si ^^44 -£Jf 44(122) ^44. °i 4 4 , sj-i ^ (118) o_ ^ 
(122)4 ^ ^tb4. 44^ ^ £ e)x1 7fl *11 4 4( 120)^ sBi ^^-(118)^1 ^ 

4-4i ^Js7> 4-b- 4-4i ^l^i 7}- nfl^i ov^^o.^. -^-^i 4 Til t!-4. 
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<121> TflolE e}-O](102)^: 7fl°lH 3fl^(126)l" -f-^fl = 5^1 *H ^ 

=}t}. t11o]h 3flJ=^-(126)xr 7)1 °1S Bfoi( 102 )o. S «-Bl <3#£)^ TflolB sflc £j.*L ^^-(128) 
4, *MH *0l= #^(128) $H Tinn sfliEL ^--f- £^(132)i>3. <*M 

^i, t^e sfli= a o v«. ^(132)^ -fi-71 ^^(158)4 TflolH ^<S^(152)-§- #*SH 

<122> cflo}El e^o](102)^ Cflo]Ei 3fl=^.( 134)1- ^«fl =eJ-olHl(3£Al^l $>#)<4 

c-flojE-l jr()c«.(134)^ dlo]Ei 5fo]( 102)^-3.^- Ei ^^fe C-flo|E-l zflJEl ^(136) 
4, CllclE) afljE. ^ ^^"(136)^ oflolE^ SfljEl AjOf ^q-(i40)o.S SEth 

CflojEi sflcJf ( 134 )^ c^olEl SfljEL ^^-(136)3f <5}Jf 71^(150) 4 0 H Tfl °] S. 1 

<3^(152), #^#(154), H^JL 34^(156)* cj if-*!^. o) z\ *V dH e^ sfl^ 

(134HH cflolE-1 sfls. ^ ^^-(140)^ -8-71 J±^q-(158)3|- $}o)&\ sflJEl ^ *}^(136)^g- 
^f-*M ^12 ^^-§-(162) ^flofl $^£.3. cflolEl 3fl= s>JjL ^(136)*Hr ^ ^ 

<123> s)-^ ^^"(118)^ TlMH 3|)j= ^o VJ f €^"(132) ^ cflolE] 3fl= ^^-(140)-^ ^ 

o]^^^] ji i 0-71 158)^8: -B-71 al^M^lt}. °1 $ ^ v B^H^i 

3 71^ ^^*V ^ 5L&^ ^4 a o^* °l-g-*V.E.3. ^"71 ^ *R-(118), 7flo]H 

sfljE. ^ VJ f ^(132) ^ cflojE^ a o vw. ^^-(140)^- i^Rr ^ IE*} -R-71 ^.x 

^(158)4 f^&oj ^7fl« ^£t}. 

<124> £ 8a ^ £ 8b^ £ fJ-^s] *H 4€- W H^^l^Bi 7l# ^2: ^ n> 

—3. ^-g- -i^^l-71 ^tb ^ £ai*i ?H4. 
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<125> am nj-^a ^ 6. S 71 #(150) ^Ml ?1MH 51-^1(102)21-, TlHB sfl^ 

(128)-g- ^f-*Rr 7)1 ol^ ^ 3fl^ol ^€4. 
<126> >g-Afl*l * r ^, ^if 71^(88) ^oHl ^ -a} ^ Hl-tf ^ -f-Sfl Til olH 

^#°1 5flE-l^^o.SM| TflolB 2KK102), tIMb 4^ ^ *R(128)-i- 5Lf"^ ?1HH 
# 4^o] ^^tf. a^H, TllolH ^iLSfe Cr, MoW, Cr/Al, Cu, AKNd), Mo/Al , 
Mo/Al (Nd) , Cr/Al (Nd) °l-g-^^. 
<127> J£ 9a ifl^l £ 9d^r -g- <£X\ oflefl ttf^. wV^ e ^1^ 7^ « 0 V ^ # afl2 

n>^H it^r?! ^tr sg^S. ^ ^HS* iE^ltt ^olcf. o^7l^, £ 9b ifi*l £ 

9d^ *]]2 d}a 3 ^-7ll^o.s. SAl^cf. 

<128> 7)1 ol 13 ^ B)|^ ol 71^(150) -SH PECVD, i^E-^ ^2} ^ 

•ir -f-Sfl Tflol^ ^<gnV( 15 2)ol ^^^4. Til olH ^9l^-(152)Sl *flHS^r *Jb^ 

(SiOx) iE^fr ^Sj- ^Bl^(SiNx) f-s] ^7l #^ol ol-g-^cf. 

<129> ZL^JL, ^2 P>^3. f^O £ ©IE ^<£n1. (15 2) Jfl ofl #^#(154) ^ ^ ^ 

##(156)^ S^Rr te^l sfl€4; cflolEi Bfo](i04), 4ii €^-(110), =efl<?l ^(112), 

cflolEl s})£L ^^-(136), ^£5^1 #^-(122)^ ifsfe 4ii/^.efl9j =4* 

^. 

<130> a o V^1§1 ^ ( Til olH ^oJnV( 15 2) -a-ofl PECVD, ^ ^ ^ ^ o. ^fl ^ ^ ^ 

^Bl^#, n+ «1^ ^^/^.5ll°J ^#°1 £-* r 3 0.5. ^^^cf. Efl°l ^> 

^<Lg.±r Cr, MoW, Cr/Al, Cu, Al(Nd), Mo/Al, Mo/Al (Nd), Cr/Al (Nd) -f^l °l-g-^H}. 
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<131> 444, ±£./£.^<*\ =-4=^ 44 l£efl7)AE t ^ JEi*V 4-§- ^ 4^3.^ 

*fl2 °}i3t °l-§-f> S^el^nsfl^l ^-2.5. £ 9b4 £44 44 ^o] 4^ 
4^H 44(160)4 ^44. o] ^-f ( *j|2 4^3S^r 44 H314^44 *fl)i( 114)4 i§<% 
€ -^-g-44 t#Jf(3^r 4^4-^)1- ±% *l-g-44. 4°fl nq-sq-, 

^]2 3^ ii44(££^ W^)^ 4-§-4tt ISell^AE 2fl4(160A)£r *ll2 4^3 

4 ^-4^-(££^ 44-^)4 cfl-§-*Rr 5EJ£314^B 2fl4Q 6 0B) iL4 ^ £4-1- ^"Tfl 44. 
44 *ti\i -^£-4 I£2fl^liB 44(160A)°1 4-g- i^/e^o] ^ sfl4 ^4 £ 

£efl4^B 3fl4(160B) J£4 4£r £41- ^ -gcj. 

<i32> 0^4 ±£44 ^4(160)^ °l-g-4 ^4 44 ^^o S ^^/=efl4 ^-4-^4 3)] 

Ei^^l^i £ 9t>o]l £44 44 ^-o] cilolEi 44(104), 44 H^l^Jf 4 ^^/^eflol 
44(111), ^£44 ^ 44(122)^ Ifsfe ^^/JE.44 ^ ^o] ^44. 

<i33> j^V, -§^44 ^Hzefl^^B 3fl4(i60)^§: 4-§-4 44 44 ^^A^ n+ 4^4 

4 444 4 ^^4 -^44 444^-° ^4 £ 9b4 £44 44 44 .2.4 ^^^( 154)J2 |. 
%4#(156)4 ^/.E.314 =.4* sfl^^. tc).^ 4 7)! =14. 

<134> zl tj.^-, 4^(0 2 ) #4^41- 4 -§-4 44 (Ashing) SL 9c4 5144 44 44 

4£r £4* 4^ *fl4 ^-^4 I^efl^liS 44(160A)^r 444^, 4€- = 
44 44 «-^-4 ISE^liH 44(160B)£r £44 ^-447fl €4. 

<i35> 4^7)1 #4 &tt 3££44^B 44(160B)1- 4-§-4 £4 44 ^4 £ 9d4 £4 

4 44 ^4 *H4(114)4 ^€ ^f^-44 ^^/=efl<?l ^ 44(m) S> .2.4 ^##(156) 
°1 44^A^.4 ±^ 44(110)4 = 44 44(112)4 4s £-44^ *^#(154)4 ^#44 
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. °H tcfe}, ^^-(110)34 2=efl<?l *i^r(112) A}o]ofl^ ^^(154)0.5. ^l^^l ^ 

(114)o] ^^t]-. 

<i36> ZLZ\JL, ^3.^ ^SLS. ±^/^]]o) ^ sflBi *j*6\] u-o> oiol SSefl^l^H ^ 
(160B)°1 s.^- ^lTl^cf. 

<i37> £ 10a ^ £ lObfe ^- <£X\ ^ofl rcf^. hvuv BM^&| <H 71^: ^ 

# ^13 *Viil ^-^^r ^^*>7l ^tV ^Tgi ^ £Al*l ^o]cf. 

<138> p>^ 3 tiVDV E^l^ ^Uf^ofl o_ 7 j JiJr oV( 158 ) ^ ^ ^ ^ 

ZL -B-71 ilJL^-C 158)4 Tfloje ^oisl-( 1 52)ol sflE^^cf. 

<139> a o v^i§i ^ ( sfligjz}. ^/jeI^o] ^ sflli^ ?11°1H H<3^(152) #ofl 

^-71 i^BV( 158)^1 3.^^. o_7l iLI?]-( 158)^1 -8-^<Hr7> ^ °>3^ 

(acryl)Til -R-71 S}^!- , BCB PFCB ^--4 ^ -fM #^ol ol^-^cf. 

<140> oj^A^ -^-71 ti^5V(158)4 zl ofefl^ ^olH ^<gBV( 15 2)ol ^3 D }A 3f ol^-*V ^rg. 

^ZLSfl^ ^z}- ^ o.^. 2)]E^^cf. ojoil rcfe)-, ^ ^°1H s)-^ ^^. (118) ol 

5}-^ -^-71 a.3lB]-(158) ^ TlHB ^^^(152)01 ^lTlsl^ 71^(150)^1 

^3:1- 7M71] ^cf. ZI^Jl, TllolH sfl^ir -fM iL£B}-(158) ^ TflolH ^^^(152)1- ^ 
^§-<5}^ ^1 ^l»#(164)ol Tllole sflc ^w. ^^. (128)o '| ^2:* 7H7fl 

^cf. a*V, cflolEi 3)1 = ^ -B-71 iS^-(158)^ W*Rr >fl2 ^S]#(162)ol 
7}*l7fl o^H, cflolE^ ^ *iq-(140)°l 31(Mo)°-5. °l-¥-<H*L ^-7} 

A}2 ^^(162)* ^^1- nfl -B-71 a.^BV(158)3l- ^-^1 ^^5Lln^ ^12 ^-f-(162)^ -£-7l ^ 
^sv(158) ^ cflolE^ 3fli= ^(136)* ^-f-*M 3l°l^ sfliE. *}^- #^-(136)^ *^ol 
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^#^1^1 x\)2 ^^#(162)^- aflc <5>-*f ^^-(136) <>M^ 

(156)* C] #^#(154)^1 JjL«3 o. S AlZ^Tfl ^ ^g-2j-5lJL <&)z^ ^ 

#(154)°1 ^#£1711 °1 sf|-Jf ^^-(136)^ ^^-#o] TflolB 

(152)2] ^^M: ^il-ELS. t-flo]E^ 4^.-^-^ €^^-(152)^- &7fl ^cf. 

<i4i> £ Ha ^ £ llb^r -g- ^1 <^H 4^ *W B^l^E] 7l#£q « 0 >^ # ^ 

^ £^^-(166)^ o. ^t^}71 o^v 3g^ £ ^ ^JE* iAl*V 3Hcf. 

<142> S ^ofl 4^ ^^2)-^ ^E]«H 0]^^ ^ £^SV( 166B)2f ^ ^ ^ ^ 

£^sV(166A)^-5. -f-^ £^^-(166)* 

<143> ^)AVJf^oll -fM iLJi^(158)°l al-nV 7 j ^- ^ofl J=tg 

5L*d^( 166)C>1 i^E^ 1-3]- ^ ^^H}. °1 ^ o., tiVDl- h^|a e1 7 ]^. 

-i- ^ 100 - 200S ^S] 7}% 7}^o_S.^ J±S1^-(158) 3] 2] ^ 

(166B)^ yl^^^ ^^Ml *\JL, 71^(150) ^ 7]]°lH ^^^-(152), 4i>i/S.efl<y ^ sflU, 

tilS^l sfl^^ i^-SR^ ^7l# ^ 5L^d^ v (166A)€- ^^3. *§^s)7\) o] 

^12 ^^*(162)# 3^*Rr -¥-7l# <g<*<fe ^ £^^-(166A)ol ^SU, ^*] 

-fM i5:nv(158)^ tfJfoflfe Hl^^ J=-^ £^e]-(166B)ol ^^^cf. 5E*h -R-^l JiJr 
^"(158) ^ -£^s|(166B)ol Hl^^oflA^ ^^^5. y cM*>7l ^*}o] ^ 

£^^-(166)^: 500A ol§>o) ^sjtj-. 
<i44> o)^*l J=tg £^ev( 166)^5. ^flSSr Indium Tin Oxide : IT0)°1M- 

^ ^SH§-(Tin Oxide : TO) °}<£ Indium Zinc Oxide : IZ0), Sn0 2 o] 
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<145> £ 12a ^ £ 12b^ ^Hl 4^ ^ v B^l^ ^ J= 

<146> £^SV(166)^ ^3 ^^jO S 5^ ^^-( 118)( ^1 o]E aflc Aj-Jf ^ 

(132), cflolE^ sflH ^ ^^-(140)* i^*Hr ^ 51*1 sfl^ol ^^^cf. 
<W7> ^ £^i^-(166A)2l- wl^^ ^ £^i^-(166B)AS 

€ 51^(166)^- «l^*)-g- ofl^S* ol-g-*H wl^^ ^ S^sj-deeB) 1 ?]:^- ^3-°.^- 

^zJ-SflW. ^1* ^ 10% o]§>^ fV^- ^-§1 3% - 5%^ ^*H±(0xalic Acid; 

C 2 H 2 0 4 )# f-H-*>^ til^-g- ^1€H# oj-g-tb ^ ^4 ^<L3. $-7) ^^(158) 

^ ^1^^ ^ £^^(166B)-|: ^zi-sfl^ji, ^ £^bV (166A )o. u-o]-oi 

71] *14. 

<148> o]d\] v^2\ t ^-t^ £^nT-( 166A) o. S o]Sc^^l ^ ^(118), ^ojE sfljEl ^ 

^(132), c-flolE^ 3}).EL is}*?- *i^-(140)°l ^^tf. ^(118)^ ^ 

^-Sflo] ^(112) ^ ^J^s^l tf^f ^^"(122)4 ^ ^^t}. 711 °1H 4= ^ ^(132) 
^ sflc «-(i26)^ *fll ^i**(162) iflofl *§^S\°] TflolH sfl^- ^ ^^-(128)4 ^ ^ 

eflolE-1 ^ ^(140)^- sflJEl-f (134)^ ^12 i?]^*(164) tfl<*f| *§^S)<H 

c-flolEi sfljE S}-^ ^^-(136)3)- ^ 3^^. 
<i49> ol^*l sfi ^(118), TIME 3fl^ ^ ^^"(132), cflolE^ sflc av*l ^q-(HO)* 5E. 

^-*}ir -f-^ £^^-(166B), ^ ^ £ llbi ^-ol -^-71 

S5V(158)4 f^&oj ^7111- ol=-7fl ^cf. 
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<iso> £ 13a tfl*l £ 13d^ ^4 *H2 °H1 n}s. avnv B€4^4 71^:^ « 0 >^ 

<151> £ i£^o] ^ 2 ^A] oflofl 4=. Hj-n^. H^4^4 44:4 42 ^ ^ 4^<& 4 

*f|l ^4 *1H 4€- 44 H^4^4 44:4 >#^4 4444 E x1n^o) ^^^-g. 

#4*1 7l7l ^tb ^4 #fll#(182)-a- ^4tt ^7>^^S if^Rr ^AS., ^ 

42 4^3. ^^*V tij-sj- £4. 

<i52> £ i3aS #S*MS, 43 ^^G-S. 44 H3H4^4 44:£] ^Aj-«.#ofl -fM II 

4(158)4 ^4^ $-7] iLJl4( 158)4 44B ^<£4(152)ol 44^44. 

<153> >*Afl*I tiVE^] 4^4 ^/J=314 ^ 44°1 7|] °] JE. 4(152) -*<H1 

^-71 H4(158)°l iE*g44. °144, -H-71 .JiJL«K 158)4 ^ 4^4 7flo]H ^4 

(152)£r 43 4^3t Sfl-g-Sb i££l^ZLSfl4 ^ o_S ^4 S£e)|7,]ae 4^(180)^- ol-g- 
tb 44 44^44. olcH] tc).^ ) ^44 sj-db ^^-(n8)ol 5)-^ 

^ 4M ^.1^(158) ^ 711 0 1H ^^^"(152)0] 4444 71^(150)^1 i^#4 ^2:1- 7>44 4 

4. nelJl, 7flo]B sfl ^-tt -6-71 H^(158) ^ Til °1B ^£4(152)^- 4^*1-^ 4l sfl^l 
*(164H ^44 TllolB 4^ 44U28H i^#4 7>44 44. 5&th 3l°14 

-6-71 H4(158)^- 4*4^r 42 44*(162)ol z\]o]b\ $\EL 4^- 4^- 

(136)4 i^#4 7>44 44. 

<154> ZL 4-§-, ^4 iSell4^B 44U80H U-0> ol^ «V^- ^€4^4 ^-ofl ^sj- 

#nfl^(i82)ol ^ajojs. ^^^cf. #nfl^(i82)o.S^ Ni , Cu, In, Sn, Mo, Tn, W, 

Cr, Hf ^4 ^ 4^^ ^^1 °l-§-44. ^1 tb ^nfl^(i82)sl 44#^ ^# 
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<155> £ LSbl- &^0>\^ , ISell^iE sfl^(180)ol zl ^ofl ^33. ^^(182)4 ^ 

^ 7]#°lH o-7l ^^-(158)* ^1^1 *V M-H^l ^ ^7l# ^^^^r <J^2|- 

(182)<>1 ^-o> oiTi] ^cf. 

<156> £ 13c 1- %^-5>^, -B-71 JlJri2Kl58) ^ ^^2)- #°fl^(182) $H «1 ^ 2j ^ £^ 

(166B)^ -f-^ 3E^5]-(166A)^-S. J=t£ 3 E ^nV (166 )ol ^s}t}. 

<157> a o >^§) 2)a o V«.^oH 0.7] ti^^-(158)ol wVrq- 7^ ^-ofl 3=^ 

£€^(166)o] -f-sf ^-^ w^jis. o] ^-f ( avni- b^^I^E^ 7]J& 

* ^ 100 - 2001E 7l^r 7}^^S.^ $-7} 2_s.^(158) ^ ^ 

(166B)^: til^^S ^^^cf. =L^3L, ^^S)- #n]]^(i82)ol ^aj^ 7l^r(150) ^ TlMm ^ 
^^-(152), i>i/^eflo] =4=- ^-£^1 sfl^* i^Rr ^7l# ^ ^-tg i^n|( 166A) o. 

^#(164) ^ t-HojEi sfl£L^ ^12 ^1^^(162)* i^fRr ^-71 # <*M1 £r ^ 
s]-(166A)^ ^SlJi, M-^^l <3^°1 -6-71 iJ:BV(i5 8 )^ AV«.oil^ ¥^ £^i^(166B) 

°1 ^^^cf. ^H, ^ £^i^-(166A)^: #nfl^(i82)o11 ^*fl ^Sht-o] 4^ 

$_&°.3.M] J±cf ^ 5>7)1 ^cf. SEth -fM a.^sv ( 158) ^2] JfLtg £^o^ 

(166B)°1 w^^H)^ ^^^S. ^*oH5Kr 3* ^*\*}7] ^ £^(166)^: 500A 
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<i58> £ 13d!- , ^ £^1^(166)^ xjz]- f^o S ^ #^-(118), TlMH 

sfl£ A o Vj f *1^(132), cflo}Ej 3fl:= ^^(140)# 3L^Rr ^ 5^ ^^^4. 

<159> ^1*1 v}^, ^ £^i^-(166A)4 ^ i^B|(166B)^.5. ^ 

€ M -£^^(166)* 10% -.0. ^a>o. ^-o.^ tij^^-g- cHl^Hl- °]-g-^| 

^ ^ £^^-(1668)^ ^e«3 0.5. ^z^iflji, £^si-(166A)-8: ^}$Xn 

^(132), c-flojEi 2flc ^h. ^^. (140) ol tg^cf. ole^tV ^(118), 7fl°lH sflc # 

Jf ^-^-(132), cflojEi sfl= ^^-(UO)* i^Rr ^ £^i^-(166B), ^ ^ 51 

&n *fl€£- 5. 13d*fl -fM ^(158)4 f^&<>l ^t]1« ol = 7ll ^cf. 

ZLE]JL, ^7) ^ £^^-(166A)^- #nfl#(182Hl o] sfl ^ ^sKSLl- 

<ieo> E 14^ m *H ^ 7)^-8: £Al*l 3XJ 1 g £ olji ) £ 

15£r £ 14^1 yvnv IV-IV'^, V-V^* ^ S^ltl: 

<161> £ 14 ^ £ 15<i -£^1=1 «vbv B^l^ 7]^--^ *i#*l S. 6 ^ .£ 7°fl S^l^g tn-n| 

H^^^B] tfltil^H ^.Jini.(274)ol -^-71 i^s|(258)4- -t-71 JiJL^C 272)^1 o}^- 

^€ 3^, ^ 5L*d ^-7) JjUl^-(272)^ ^€ ^1^1*>J1^ ^ 

s 
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<162> tn-nv Hi&4^4(206)fe- 4°lB 4*1 ( 202 H 5L*h4 7flo]H 4^4, *1M4 4^1(204)4 

^4 ±^ 4^(210)4, 4^(210)4 tfl^*»fl 4*1*H 4^(218)4 3^r4 ^efl 

4 4^(212)4, 7)}o}E. 4 ©I (202)4 #^4tt TlMH ^<£4(252) 4°fl 4^(210)4 IE. 

314 4^(212)4 f^34 ^^(214)* ^*Kr *>3^(254)* ^4^4. 

<163> jeE^L %^#(254)£- dM4 44(204), cfMEi 4^ *>-f 4^(236), ZL^jl ^S.44 

A o Vj f 4^(222)4 ^4»1 ^44. *^^(254) 4^(210), J=3|°l 4 

^■(212), cIlolEi 44(204), elHE-1 JflJE. <5>Jf 4^-(236) ( ZLelJl i£&|4 ^ 4^(222)4 
.2.4 W is] 3##(256)°1 4 ^44. 

<i64> ^£^4 -7fl3flAlEK220)^ 44 7fl°lB 44(202)4, ^ 4°lB 44(202)4 7fl°lB 4 

914(252), #^#(254) ^ J2.4 ^ W(256)# 4°H ^ f^4^ 4^ 4^(218)4 

4 ^£44 4-?- 44(222) ^44. 

<165> ^o]E 5x)]c a.(226)^ TIME 44 (202)°-3.^-El 444^ Tfl o] B 4^ 4^- 4^(228) 

4, Tfloje 4 = 44(228) ^4 TlMB Aj-w. #^(232)SL3. ^444. ^ 

44, TllolH 4^- 44(232)£r iLJ:4(274)4 4°lB 444(252)* 4*4^ ^44 

41 4«l-&(264) 4°fl ^444. 

<166> djolE^ 4 = ^(234)^ nflolEi 4^1(202) o.S-?-Bi 443tt *flS- 44 44(236) 

4, AM 4 2fl= 4-¥- 44(236)4 ^4 cfl°14 sfllE. 4^-(240)JlS ^444. 5E4, 

Efl44 3fl = Jf (234)^=- xj\o]&\ 2)]= ^ 4^(236)4 44 714(250) 4°H1 ^olH 4 

44(252), 44#(254), ZLSlJl £.4 ^ W(256)4 4 5L^44. °1 tb HH4 4 = 4 
(234H14 cllolE] 4= ^ VJ f 44(240)^: ^.5:4(274)4 tfl44 sfliE. 4^ 4^(236)* 4*4 
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<*} ^€ *H2 3^(262) vflofl oflolEi sflJE. S}*- ^^-(236)^ ^ 

<167> iS^(274)^r ^-71 ti^^-(272)4 -fj-7l HS^-(258)ol o]^ fjf ^cf. <*| 

7^, ^"71 £_S_^(272)£r ^-7) S[± ^1^(218)^ T^B 3% EL ^ ^(232) ^ ^]o)B\ 3% EL 
*d^"(240)# ^ 5L*A $\Qo] o. ^-7) iLs^(272)^ ^v}*) A] W 

. °H1 4^, -¥-71 ^SSV(272)^r ##*1 ^ ^ ^ -fM IS 

^(258)31- f^&o] o]=^ tg^s)^. j=tg £ ^ afl^^ ^Tfl^f* ^«fl ii/H.efl<y 

<168> SL l 6a ifl*] _£ l 6c ^ -M. igxga) *fl 3 ^}<H1 nj-s. HVnV TH^^j 7l^£) 

<169> Mj-^o} ^13 ^a] oflofl 4f. hV^- 7l#<^ ^flS ^ ^ 5> ^2 

<170> 5L 16a# ^*><a, ^]3 ^o.S ^ 7l^ a^jf^ofl j- 7 ] j^jr 

^(272)3}- -^71 Ji^^(258)o.S. ^€ JiS«]-(274)ol *§>££]al ZL Ji^^(274)3|- ^1 Tflo] 

<i?i> ^ f tiV £ ^ ifl^ij. 4,^/1= eflo] ^ jqjgo] ajfug TllolB ^^^-(252) -SMI 

^7] iS^-(272)ol PECVD -f-^ ^ y o v ^-^S. ^ 
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=L -fi-7] iLJ:^(258)ol ^ ^€4. -r-71 JiS.^-(272)^ ?1HH 

(252)^ -S-^tb #^ 0 1 °l-§-Sl^, -8-71 J±Jl*K258)S1 *ti£.S.^r ^^7} 
(acryl)Tjl -fM BCB Stt PFCB ^ ^ -fr 7 l #^°1 «l-8-€^. 

°l °1 A 1 , 12 ^-(274) A =L °>efl^ TlMB ^^^(252)o] ^3 4i 3f ££fi]i 
^■efl^l ^4 ^14 sflE^^cf. ojofl o^, ^<HH ^ #^(218)°1 ^ 

€ 5}-^ °J<^ iL:£^(274) TflojH ^<a^-(252)ol ^Tl^H 71^(250)^1 7> 
*l7fl ^cf. ZLe|ZL, TllolB sflJM^ i2^-(274) ^ TlHH ^<gni-(252)# #**>fe- *fll 3 
^*(264)ol *&<%£\o] TflolH sflJEl ^ ^(228H 7>*1 7fl ^tf. iE*h 

e-1 sflJEl^ iLJ> e]-(274)-4 cflolE-1 sfljEL S}^ #^(236) ^ £.12] ^##(256)* ^*Kr *fl2 
fd^*(258)^l «-^#(254)^>l ^Sl- 7}*l7l] 514. 

£ 16b» ^-2:^, S^Hl 44 ^a^-fr «1^^ i^sl-(266B)4 

^ -£^(266A)J13. ^ £^si"(266)ol ^^^4. 

^Ml*l ^l^ff^l -B-71 HS^(258)ol ^ H^^l^Ei 7^ ^-ofl J=tg 

£^^-(266)^1 ^3*8 ^4 ^ ^ ^SLS. *$<%&t±. ol wVnV E^^^e-] 71^- 

^- ^ 100 - 200JE ^^S] 7}s& ^JES 7^f^ -B-71 ^.S°i-(258) ^ 
(266B)^r wl^^S Si Tfl 7l^r(250) ^ 7ll°m ^^nv (2 52), ^i/jElell <y =-4=- sflel, 

alJExfl s^e], n.£\51 ^-7} ^.±^(272)4: if-^Kr ^-71 # ^ ^ £^i^-(266A)^ ^t^^S. 

^^slTfl tb^. £E*h -8-71 ^.Sl^-(258) ^ ^ £^i^-(266B)ol til^^A-} ^^s. ^ 
^Hr u c^l*>7l ¥^ £^(266)^: ^ 500 A °1*}2} 
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<i?5> olei*V ^ £^^(266)^.3. *flfi3.fe Indium Tin Oxide : ITOH^- 

^ S^iTin Oxide : TO) *>s}--§-( Indium Zinc Oxide : IZO), Sn0 2 °1 

<i?6> £ 16c» ^ £^5V(266)^ ^z]- ^3)0.3. sfii ^^-(218), TlHB 

3iflc ^^-(232) , tiHEi 5fl= ^ ^^-(240)^- 5E^Rr ^ sfl^ol *§^tf. 

<i?7> AV^l gj.^ s.^^(266A)4 ^ £^i^-(266B)^.S. ^r^M ^ 

€ ^ -£^s|(266)-g: «l^^-§- ofl^Hl- °l-§-^ a] 3^ ^ £^l^-(266B) n J:^- ^3^5. 
^sflvflc}-. ofl^. io% ^o. ^a> ; 3% _ 5% cq ^A>(o xa ii c Acid; C 2 H 2 

0 4 )^g- til^^-g- ofl^E^. ol-g-^l ^ai Aiz} ^ o_3. -B-71 isB|(258) ^ 

^ al^U ^ £^5V(266B)# ^UHAjsL ^z^fl^ji, J= ^ £^^(266A)^8r ^<=>\9X^} 

<178> ojo)] 3=^ £^5]"(266A)A^ ^s.<>|^] s}-^ ^^. (218 ) ( ^1 o]H Sfl-EL ^V^- 

^^■(232), cflojE-l 5fl= ^(240) o] S^tf. #± ^(218), TflolH ^fl— # 

^ 3^(232), c-flolEi 5fl= tfJf *l^(240)-g- i^Rr ^ £^i^-(266B), ^ ^ JE 

^ ^71 is^(272)^ ^^^1 -6-71 Jii^(258)4 f^SM 3 ?fl* 

711 £4. 

<179> £ l 7a £ I7d^ ^14 41*1 aflofl rcj-g. MVni- H^l^Ei 7l^o) ^2- HJ-^ 

^ ^13 ^-^4 ^ 51*1 ^ A}IJ]3 Alz| ^^§>7l $ltb 5-AltV 
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*fl3 °W 4€- W B^^l^E-] 7]^ ^ y o v ^^ tfl«l«H ^ 3E^^ ^^-i- 

^12 *}£l3. ^-^^r w}4 £t}. 

<181> £ 17a# ^-S*>^, ^13 4i3 ^ H*ffl*l^£] 7l^ ^^ c VJ f ^r?] 1LS. 

^(272)s\- -B-71 &5L^(258)SLS, JiL:£^-(274H ^3^- ZL J±Jr h]-(274):e|- >fl o] 

B ^^^(252)01 sflB^slcf. 

<182> ^af] ^ ( sjjig^ i^/ceflo] ^ sfl^o] 3^ Tfloj^ ^<^b]-(252) 

^7l a.^4(272)o] PECVD ^ ^ ^SLS. ^ ^^S]JL, H ^ofl -^-71 i^si-(258)ol # 
^ ^^^4. °H^, ^.^^-(274)2]- ZL o>5flo] ^o]^ ^^^(252)^- ^13 *\\-%-*): 
^Ssl^ziefl^ ^ o.^ ISE^liB 5fl€(280)^- oj-g-*)- ^iz]- ^ 0.3. ^^^€4. 

ojofl ofe}, ^ ^<H1^1 3*dL ^(218) °1 3^ °m^r J±Jl^(274) 3l ^o]H 

s>(252)c»l ^Tl^H 71^(250)0] ^#5} 7 >*1 Tfl =14. ^JI, TflolB ^flS.^ !LS. 

^(274) * ^^s| ( 252)^- ^-f-TBr}^ afli ^#(264)0] sfl^ ^ja ^ 

^•(228)0] ^3:1- 7^711 £4. St, cflolE^ sflJEl-^ ^.^^(274)^ cflolEi sjjH *> 

^ ^^"(236) ^ ^##(256)* ^r#*m >H2 ^^(258)°1 «-^(254H ^ 

7^711 €4. 

<183> ZL Cf-g-, A o V 7 ] l£e^]AE 5fl€(280)ol ol^ MVnl. 3^*1^3 7 ] # ^ ^33. 

#°U#(282)°1 #^3-°^- ^*14. ^SJ- #^^(282)^.5.^ Ni, Cu, In, Sn, Mo, Tn, W, 
Cr, Hf ^4 x%c£^ ^o] ol-g-^c]-. ojE^V #^(282)^ =-4=- ^7>#^- 
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<184> £ 17b* ^S^, ISB^liE 4^(280)ol ZL $H ^>8€ ^3)- ^ nl) ^(282)2l- 

*\) — ^ SE^r 5l=M-^(Lift-off) ^* #*ti ^lTl^cf. °1<H1 4^, ^ 
^ ^I^a-I 0.7I ^^(258)^: ^ , ^ ^^ofln> ^^sj. ^nfl^ 

(282) o] u-o> o^Tfl ^cf. 

<185> *= i 7c = -R-71 ^.J:^(258) 33 #^(282) $H -f-^ 

(166B)4 M £^^-(166A)^-S ^ £^^-(166)^1 ^€4. 

<186> ^ 0 M1*1 <5>^, ^Aj-jf^ofl isis]-(258)o] MVBV HSfl^l^Ei 7l^r a 0 H1 ^ 

' ^^^(266)^1 ^ ^ O.^ O) ^ o. ( MVnl- B^l^B) 7} & 

* 100 ~ 20051 7}% ^S-S. 7}<£Qo_3.^ -R-7l iiX^-(258) 31^ ^ 5L^ V 
(266B)^ aj^^S. 

<187> n^Ji, ^nfl^( 2 82)o] 71^(250) ^ TflojH ^^^"(252), ^^/^efl^l 

afl^, *V£*fl 5fl fi, ZL51J1 ^-71 iLJ: ^(272)^8: 5t^}^r ^-7l# ^ £^sV(266A) 

^#(264) ^ c-11o]e1 afljE.^ ^12 ^#(262)^§- i^*}^ ^-7l# ^^Itt 71 ^ ^ £ 
^sV(266A)ol ^^ElJL, M-^^l <go3oj $.7) i J: ^-(258)31 ^fofl^r ^1^^ ^ 5L#^ 
(266B)^1 ^71^, ^ £^sV(266A)^r ^ufl^( 2 82H ^s}- 

-§r°l iLcf ^ ^sl-JEl- gX] ^cf. Stl:, -fM iLJL^(258) ^ 51*1 

^(266B)°1 til^^oflA^ ^^s. ^*<HHr % # « 0 ^l*>7l ^1§H ^ £.^^-(266)^ s$ 500A 
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<i88> £ 17d* % V ^V^ ( ^ £^ev(266)^l #3} 3 ^£.3. ^^-(218), Tfloje 

sfl:= ^ #^-(232), cflole] sflH a o >«. ^^(240)* S^fe ^ 5L# 2fl€°l 

<189> f>}i£ t £^^(266A)4 ^ £.^1^-(266B)^-S. ^ 

£ ^ 51*1 ^(266)* 10% o}*>^ ^ ^*HM. ^s>^ til^^-g- ^l^Sl- ol-g-^fo] b}^ 

tlcf. o]ofl 4^, ^ £^i i ai-(266A)^-S ol^o^^l ^ ^ (218)> ^ o]^_ aJ-jjl 

#^-(232), cflcjE-] sflH. sj-Y *I^-(240)°1 ^£4. £=-(218), 7]}°}^ A o v 

3^(232), c-flolE^ 3fl= tf-f ^^-(240)^- £f-*Hr ^ £^^-(266B), ^ ^ 51 

3fl€^ -¥-71 ^^-(272)^ ^77}*] 5L5LS)o] Jfry) JiJr ^(258)4 S^SM ^Tfll- o)~L 
711 ^cf. n^Jl, -8-71 ^ 3E^^(266A)^r #°flfK282H ^«fl ^ ^ 

<190> £ 18 i=. *fl5 *\M ^ «^ 7)%^ ^^o)3i > ^ 

19^ £ 18°fl 5.*]$. ^ H^l^E] 7}^ VI-VT^, Vn-VE'^i* ^ ^-s}^ 
^ig£olcf. 

<191> 51 18 ^ 51 19<i 51^ B^fl^l^Ei ^#tb 51 14 ^ 51 15*1] 51*13 M}-*!- 

B^E^]^E1 71^ cflwl^oi HSL^-ol ^7l ^^^(372)^ ^ 5J^- ^S>)s>j7^ 

<i92> tn-tzv H ^1^(306)^ TlM^ 5}-<?l(302H] 3Ef"€ ^MH *d^, 3]°lEi e}-o] (304)4 

^ ^^-(310)3f, ^(310)4 tfl^V7fl ^H*]^ ^ ^^-(318)4 EL 
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#^-(312)4, ^1°1B 4^(302)4 f^fe 7flo]E ^^nv( 35 2) <^ofl ^ #^-(310)4 

#^-(312)4 ^%S)7l) ^^(314)^ *§^*Rr #^(354)^- ^*l*}-4. 

Stb, «-^^(354)^r cflojBl 4<?1(304), 01 o] &| Sfl= *J^(336), ZLE)jl ^SE]^ 

3^(322)4 ^4^11 ^44. °liH* %^#(354) 3H^r 4^(310), = 3l°J 4 

^-(312), 4<?1(304), 31 4 ^-(336), ZLSlJL i£5l*l ^ 4^(322)4 

^t!" -2-^ ^^(356)0] c] ^^^4. 

i£el^l ?fl2fl^lEi(320)^ 44 TflolH 4^1(302)4, ^ TlM^ 44(302)4 TlHB 4 
<3 4(352), %^#(354) ^ iL^ ^##(356)^ 4<>H1 <§^ £M 3^ 4^(318)4 ^ 

4 ^ 44(322) ^44. 

TljolB 3fl^(326)^ TflojB 44(302)ilS-f Ei ^43^ TflolB sflU 4^ 44(328) 
4, 7fl°lH sflJE. 4^ 44(328) ^Hl Tfloje 3flj= ^^-(332) 0.5. ^44. 

7]*], TllolB sfl^ ^^-(332)^- ^-7} B^4(372)4 ^l°lH 4^4(352)^- 4^4°} ^ 

4 ^ll 4^#(364) vflofl *§^44. 

c-HojE-l sflc -«(334)^ t\)o}&\ 44(302) °.B-*fEi 443^ ^ojEi sfliEL *>Jf 44(336) 
4, Ol°lH-l sfljEL a>}^ 44(336)4 ^4 01°1^ 4-f 44(340)J>-5. ^44. SE4, 

cflolEl 3flH.^-(334)^ cflo]E^ ufljE. gJ-Jf ^^-(336)4- 714(350) 4°H1 tg^ig 7lMH ^ 

44(352), #^#(354), ZLSlJl B^i ^##(356)* C| B^44. 0^4 eIM 2fl^-¥- 
(334HH c-flolEi Aj-w. ^^.(340)0. « 7] ^^4(374)4 ^1 ^ sfljEL 4^- 44(336)* 

4*4^ ^4 ^12 4^-fr(362) 4°fl ^^Sl^LS cflolEl 44(336)4ir ^4 

47fl 44. 
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<i9?> if 7] j±Jl*K372)£t Tfloje ^^5>(352)4 ^\ #^5. ^e^t!: 

-¥•71 iLJ:^(372)^ ^-71 5}-^ ^^(318)5f 7)1 °1H 5fl= Aj-tL #-=5.(332) *2 c-flolB] sfl^ 
^(340)* Itt^r ^ £^ Bfl^°l H^7l ^.^5>(372)^ JE^Tfl °1 

ofl ^7} ^B|(272)^ ^ SL^S] ^Ifl^ Aizi ol-g.^ 7$°- JfLtg 

<198> £ 20a ifl^] S 20d^r ^ 5 °H1 rnj-s. yvni- H^l^Bi 7}^9] ^ 

^ ^13 *\^EL ^4 ^ Si^^ ^bh^ -M^*>7l ^ ^Slr-g- 53 

<199> l^o} ^ 5 ^ ^ofl rcf^ Hl-q- E^^^-E^ 7 ]^-o] w o V^ ^ ^ oj ^)2 

<200> £ 20a» *H3 4i3 ^^.S. ^ ^®x\^B\ 7] #2] ^lof^ofl ^7} iLJn 

5>(372)3l- o-7lei-(358)ol ZL -^7] ^31^(272) ^ -R-7] ^(372)2} TflojB 

^^^•(352)ol sflE^^u}. 

<20i> s}^, til^^l 3flEi32f ^i/JELeflo} =4* sflEjo] ^ o] h ^<^si-(352) #°fl 

^7l JiJ:<2H372)°l PECVD #2)" y o v ^^S. ^ H *H -^-7l^(358)ol ^ is 

*o€^. -¥-71 ^sv(272)^ *flJL5.if Tlloje ^^01.(252)521. ol-g-^t}. 
^-7l°K358)^ ^SS.^ ^cHH *fl7i<Ef}-7l -g-ol^S^- <^11- Mefl^l 

<202> ojol^, o. 7 lnV(3 58) ^ ^. 7l ^3101.(372)04 oj-sflo] ^ o] E ^ 352 )°1 ^3 
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± 3l^-(318H ^€ ^ -8-71^(358) ^ ^7] is ^(372) 4 7flol;e €^^-(352)c»1 

*\)7]Z\o] 7l^(350)°l 7M7fl ZLelZL, TiMB 3fl = -f-fe 4}- 7 1 ^(358) ^ 

^7] ^^(372)2]- Tflojie ^<gnv(352)^- ^f^fe- ^11 ?l^l-(364)ol ?1WB sflH 

*>-¥- ^(328 H 7\7]t\] Qt\, sfl = ^ ^-7lBV(358) % ^7) 

M.S.^(372)^- c-llojEi sfljE. £}-!f ^^-(336) ^ ^ ^##(356)^- ^-f-^Hr A}2 ^-fr(358) 

°1 %^#(354H ^-S* 7>Xl7fl 

<203> £ 20b» % v 2:*> i a, ^ ^3H-§- ti]^ ^ £^1^(366B)^- 

<204> ^ ( j^tL^ofl ^-7lnl-(35 8 )ol B^l^ 7^ >£6fl J=tg £^n> 

(366) Ol ^SjE^ -^Sf « D V^O.S. ^^€4. °1 ^-f, ^ B^^l^Ei 7l^# ^= 

100 ~ 200£ ^^1^1 7}& 7}<£igo.£.*] $-7)^(358) $9) ^ £^bV(366B)^ 

S. <g^5)7fl Sl-JL, 7l^r(350) ^ Tfloje ^^^(352)^ ^i/^Eflo] =4* sfl^, al^Il sflU, 
n^Jl ^-7] liJLi3V(372)-g- B^*Hr ^7)1- ^ ^ 5L*W366A)£: £3^3. ^ ^ S] Til ^ 
4. HLth -B-7lH(358) ^ JfLrg £^^.(366B)^1 til^^H ^^jg. ^#*Hr ^-fr y ^l^> 

71 J=i£ £^n1-(3 66 )^. qt 500A oj^o) tg^tj-. 

<205> ole^l ¥^ £^eV(366)-2.S. ;flSS^ ^ It^i Indium Tin Oxide : IT0)<*m 

^t a 4 ^^l-#(Tin Oxide : TO) iE^r 91%- ^rs|-#( Indium Zinc Oxide : IZ0) , Sn0 2 °] 

<206> £ 20c # t2^, ^ £.#^(366)31 ^ Sj-i ^(318), 71MB 

sfl= a o v«. ^q-(332), cflolE-1 Bfl= ^ ^q-(340)-i: S^Hr ^ sH^o] ^^^cf. 
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<207> *}.x£ 3 J= ^ £^i^-(366A)4 til^^ ^ £.#^(366B)-°5. ^ 

€ ¥^ £^^-(366)^: til^^-g- °]-g-*H y Hll ¥^ ^^-(SeeB) 1 ?]:* #^3-2-5. 

^zvsfluflcf. ojofl 4^ ^>g^ ^ !£#n(366k)SLg. 0)^.0] ^\ sj-^ ^(318), 7lWH sfl 
H A o VJ f 3^(332), 3Mb) 2fl£L <5>^ ^i^-(340)ol ^^^cf. o)&j^j- gj-^ #^-(318), TlMB 

sflH #q-(332), c]]o]E^ nfliEL ^^-(340)^- SL^fe ^ £^^-(366B) ; ^ 

^ Sfl^^r ^71 ^BV(372)^ ^S.S\o] o. 7 lDV(3 58 )4 ^^^o] ^7jl# oj 

^Ml ^rf. 

<208> c 20d# ^2^, ^ £ ^ jjfl^ ^-i- Ojs- o. 7l nV ( 3 58) ol ^iL5L 

Tl^. o]ofl it)-e>, Jf7l ^.31^(372)21 cf^^ 7>^l7fl ^tf. 

<209> 3E. 2 i a vfl^l £ 21efe £ *)16 ^1 oflbfl n}^ yj-nv b^I^e-] 7]&*] 412 ^ 

# *fl3 4^3 ^4 ^ SL^Sl ^em^ ^zj- ^^*>7l ^RV 5L*}-& 

<210> ^ M}-^ 4| 6 ^ofl 4= al-nv E^j^iEi 71^ 41 2: y 0 V ^^r ^ ^) 

415 ^a1 o4| oj) B^^l^B^ 71^ 412 « 0 >^4 cflwl*>c^ 3=^ ^^^-^ 

#^1^17171 ^1*1 ^SJ- ^Di]^(382)# ^*Rr ^-411- ^7>^ o.^. Ifsf^ 53 AS, 411 ^ 
412 u}^ zl-tf. 

<2H> £ 21a» , *fl3 4^3 tn-nv e^l^Ei 71^ sj#w.^oH j=l 7 1 II 

^(372)4 -H-71 Hs]-(358)^-S ^€ -£Jl^-(374)°1 ^^SlZL n. _y_Ji ^(374)4 4M 
B ^^si-(352)ol ^Ei^cf. 
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<2i2> *>^ ; avs.^ sfl^jq. ^^/^eflo] ^ Bfl^of tIMB ^«gnv(352) #ofl 

-¥-71 215:^(372) ol PECVD f-^ U-^ €^ ^ 3H1 -B-71 HS^-(358)ol *} 

^ °H*1, 2131^(374)31- ZL o>2flo^ TflolH ^<g^-(352)€r ^13 pfiHt *fl-g-^ 

SSel^ZLBfl^ ^ o.s ^€ sfl£}(380)* ^ sflEl^t)-. 

°H 4^, ^ sj-i: ^(318) °1 ^€ Sfr£. iiJl^-(374) g Tfloje 

^-(352) ol *)l7i£]<>| 71^(350) °1 7^1 Tfl &t\-. ZL^Jl, ^ = JiSL 

*K374) S ^I°1B ^^^(352)^- ^~f-*l-fe afll (364H ^^S\o] p])o}^ sflc z}™ ^ 

^-(328)°1 f2f 7}*)7\] QA. 3E*h cflolE^ sflJE.^ iL3l^-(374)3f v^o}^] sfljEl 

#^(336) ^ J2.^ ^##(356)1- ^f-*}^- ^12 ^*(358)°1 ^#sM #^(354)01 ii 

<213> zl cf^- ; #7] ISSll^l^B sflU (380 H ^-O} y]-nV E^M^ 7^ #ofl ^^Sj- 

^°fl#(382H ^^^0.3. ^^^cf. #nfl^(382)^.S^ Ni , Cu, In, Sn, Mo, Tn, W, 

Cr, Hf ^4 ^ Mll^ ^f°l ^l-g-^4. °1 2-i ^ ^s\- ^-^(382)2) =4? 

<2i4> £ 21b» ^S^, SSe^l^H 2fl^(380)ol zl ^1 ^^Sj- #^(382)4 

^11 ^ £E^r slHB-^.^(Lift-off) ^-sfl ^l7l^cl-. o]6\] 14 e>, e^*] 

(382)ol ^0} oiTll 

<2i5> £ 21c» -B-71 ils^(358) ^ ^^2}- #ofl#(382) til^ ^ 

(366B)3il- ^ £^sV(366A)^.S. £^i^-(366)ol ^^^cf. 
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<216> ^ f 3^JjU~ofl o. 7 ] a.SBl-(3 58 )ol MVSV E^^e) 7l # #ofl *f-*$ 

£€^(366) °1 isl^ ^4 ^ ^0.5. *8^€^. °1 , ^ 2=^*1^ 7^ 

-§: ^ 100 - 2005E ^^2] 7]^ 7}<£QSL£.^ -fi-7] ^(358) ^ 

(366B)-gr ^^^4. 
<2i7> 3.£\3L, ^jga* #ofl#(382)^l ^€ 71^(350) ^ TflolH ^^(352), ^i/=efl<?l 

#<*r sim, Sh£*fl -¥-71 i 51^(372)1- £f^^ -?-7l # ^ £^eV(366A) 

^^(364) ^ ^ojEi sfls.^ »12 S^*(362)^- 5L^-*Rr ^-7l# <^<Hl^r -f-^ £ 
^(366AH ^^SlJl, M-^^l -8-71 HJ: ^-(358)£) ^-Mtt ^ 

(366B)°1 ^^^cf. ^7lA| ( JjL^ £^n^(3 66 A)^ ^^sj- #nfl^(382)o11 £33. 

#°1 #^1^-2.5.^ t^tf ^ ^s^SL% ^-Tfl ^4. SEth -8-71 J±Jl^(358) ^^1 ^ 

*K366B)°] «1^^6flAi ^^3. ^ ^J-g- « 0 >*lS>7l iflS>a} J=tg £^nV( 366 )o. 500A 

<2is> £ 21d» #S*>^ , ^ £#^(366)2] ^SLS. s\-^ ^(318), 7fl<>lH 

sflJEl tfJfL ^^-(332), HHEi 2flj= ^ *l^-(340)-§: 5L^>^ M <g^t)-. 

<2i9> ^>^, ^ £^i^-(366A)2l- t>l^l) ^ JE.^i^(366B)o.S. t^sH ^ 

3 ^ 5L*]^(366)* 10% o)^o^ ^-#a>^ Hl^^-g- <H1^B» 

^ ^ £^^-(366B)^ o.s. *JzHNj1, ^ £^5V(366A)^r &°\9X>\) 

tlcf. oHl ^ 3E^^(366A)^-S. ^l^-^^l ^(318), 7lMH ifls. 

#^-(332), 3]olEi sfl£l *V^- *I^-(340)°1 ^^t}. oje^ s}-^ *1^(318), Til °1 H 3fl= ^ 
^ ^1^(332), OHEi 3^)= ^ ^1^(340)^- Ifsfe £^^-(366B), ^ S. 
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711 ^4. H^jL, ^"71 ^ 3E*W366A)£- #°H#(382H ^«fl Jitf ^ ^ 

^§-*ll ^ ^ i^i^-(366B)2]- ^^wl *W# 3}7H «l^^-g- oil 

€H<H1 21 tb ^^°1 °J:^^^-S ^-o>oi7ll 

£ 21<M- ^ S^i nfl^s)- ^7111- ol-f-fe -ft 7l ^-(358)01 iB^ ^ ^1 

o]o\] of 5}, iLl^ ^-71 iLJL^(372)^ ^<^# 7Ml7fl ^q-. 



^ ^t^O_S.M] o].^3 ^.g. ^4. ^1, 

-g- ^°\] 4€- ^ 51*1^ 5flEi^ ^Sj- #^#-g- *H-§-*><*j ^ 

^^2fi# O.S» ^ 3flE^ <LMH-a- ^-H* ^ ^7)1 ^Cf. o] 

°fl ^ t^°ll 4^- ^ « 0 >«H1 ^l*}^ ^ 
3-^5^ ^ 5^1 ^Cf. 

sflEi^l «V^^- ^fl-g-^V 3cfi3 ol-g-ig-O.^*) aVnV E 7 jj£cq ^ ^ -g^* 

^2}-*H ^lS ^7> ^ 0>-|-^ ^ S ^ XI 711 €*=h 

l^tt ^-§-8: #*fl ^^7>e>^ ^3 71#a>^ o^^ w o>q^ ^3HH 
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^3 #Afl$ A^ofl 7l7fl^ ifl-g-o.3. tH^fe ^ ^^ofl o^fl ^*}o^ 
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1] 

A oM ^7l# =^ ^^ofl o. 7 ]^ 3H^-i- ^ ^ ^ #31^; 

^71 -fM# ^Blo] M-^^l °<3<^ ^"71 ^-7l# 71^- #4) ^Sj. 

#*U#-a- ^*Rr #7fl^-; 

^ ^*Hir #7fl^; 

^7) 4^ ^71 ^ 5L^h]-^ ^bh^ o.^ ^z^H sfl^^Hr #7411- £f 

2] 

*fl 1 %H1 5U<>H, 

A o V 7l ifl^ ^-^o] Ni> Cu> In> Sn> Mo> Tri) Wj Cr> Hf - Z$o)s. 

3] 

^7l ^Sj- #ofl^O- #7] ^^ 7 >s.ol ^ #7l ] ^ # ^V £ ^. ^-g- 4=- 

4] 
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^7} 7}3& #7] -fM*Kg; ^ ^*Kr #7\)Q; 

4^^Rr #7ll» 3E«-*Hr ^-i- *m ^ 3flE)^ 

[^^*J- 5] 

A o V 7l -8-711- Sim $H ^-71 I£5ll^liB ^7) 7}& ^ 0 H1 ^Sj- #^fl# 

6] 

TflolH TllolB ^Sj-g- A>°H ^Jl jH^S}^ 5^ cgo3 o. ^ ^ C -fl o] 

^-71 711 olB 3l ^}o]B\ E±o]°\ m^ofl aVnV E^fl^^^; 

^71 Sj-i: ^71 TllolH Hl-<y ^ Til o| E^ Ef-^l^ ^ ^7.]^B\^ ^ 

M.Jiaj-31-; 
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#7} S\-± #nfl^32f; 
7] 

all 6 ^Hl 5a<H^, 

#7l -^-71 -¥"71 Olf, ^-71/^-71 ^ ^q. 

8] 

6 *<H1 &oH, 



4; 



[^U- 9] 

^1 6 ^Hl 91°]*], 
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[^t 1 * 10] 

all 6 %H1 &°H, 

A oM ^^s|- ifll^ Ni, Cu, In, Sn, Mo, Tn, W, Cr, Hf # <H 

- *>M-^ ^-4H&*}!-ol ^#7fl ^it 5>JE^- ^£ 3* *}rr 5>1 

11] 

^7] tL>5L^)# ^ di^/^eflol -g-AH ^z^o} ^"71 TflolH JH^V^ 

tiHEi e}-*], zl HMe| e^-o]34 <£^Q zz. tUD^b £Ell 0 J 

#7l ±^ ^ ^ 2=2flo] ^-^ aVo]^ ^^o. Aj-71 c-flolEi 2j.ol-§- irj-e^ hVe^ 

A oM 711 Hl-^I, OlHEi 5}ol , ^Eflol ^51^- ^lS|f ^ ^ 

^"71 iLJ^o] cgcrf^ uj.^^ cgcrfofl 33$. ^nfl^o. ^gj.- cj^sq-; 
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^7} #*ti# A oHl #7] ^Till- o]=-jl A o V 7 l c^o] ^^-4 Q4?& gj.^ 

12] 

*)1 11 %H1 $^1, 

#7] filB]-!- ^-71 71^: #6fl O.S 

iS&l^ZL5fl3) ^0.3. ISe^liH Hfl^-fr ol-g-^J- AlZ^- ^-^ ^"71 IS 

nV^. 3flEi^^ cjT^ll- S^Rr 53 -I" ^TT ^ H^l^Ei 7l^ 

13] 

*fl 12 *<H1 

^"71 iLJl^ ^ofl ^"71 ^Seflxl^M Sflldol ^€ A o V 7l 7^ #ofl ^-71 ^3}- #ufl^ 

[3^8- 141 

*ll 11 iHl olc^^, 
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#7] ^Sj- vfl^^ ^f*l Ni, Cu, In, Sn, Mo, Tn, W, Cr, Hf # ^HS. °1 

± ^IM-^I ^^r^«°l ^#7fl §5f ^JE^ *§>S€ ^-i: <5>^r S^l ^>-g- 

15] 

*fl 11 %H1 &<>H, 

^•71 iLJr^Kgr -fM ^^5]-, ^71 *Z<£^, <^1# ^3 ^7]/-B-7l 33 ^ ^uj- 

16] 

^ 15 S^l, 

-^-7l## i5 D -| SHH^r ^^*>JL, -¥-71 #S. ^l^^^l ^"71 M-o^l 

°J^H^r ^*Kr ^ S^^-i: .£5^ ^-^1^; 

fl^^-g- ^l^Sl- °l-§-*M ^7} iZ_3L*t Hl^^ ^ S^^-i: ^l^} 

^fl^l^Ei 71^ *fl2: «o V ^. 
17] 
^1 11 %H1 

^"71 TflolH 2^014 ^ ol^^^ ^ojE ^a. ^^g. fg^}.:^ c^l^; 

^7} SLJl^ ^ TllolH *i<3^g- ^-§-*H ^71 TllolH 3fl^- ^ *d^-§: ^#^171^ ?i 
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^^•Sf 7]]olH ^-fr ^ ^ ^TTjll- ^7>S i^Rr ^ilS *Rr 

18] 

*fl 11 %H1 &<H>H, 
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